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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2010
PHYSICS
PHE-06 : THERMODYNAMICS & STATISTICAL
MECHANICS
Time : 2 hours Maximum Marks : 50
Note : Question 1 is compulsory. Attempt any other four

questions. Use of log tables and non-programmable
calculators is allowed. Symbols have their usual
meanings. ‘

1.  Answer any five parts : 2x5=10
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Draw the P-V diagrams for an :

(i) 1isochoric process, and an

(ii) isothermal process

Define molar heat capacities at constant
temperature and constant volume of a gas.
How are these related ?

Write the combined mathematical form of
the first and the second laws of
thermodynamics for a stretched wire ;
mentioning the physical significance of all
the terms in the expression.

Plot the variation of heat capacity with
temperature for first order and second order
phase transitions.
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Write van der waals equation for a real gas
and state the significance of different terms.
Draw the phase space of a linear harmonic
oscillator. Under what condition is this
phase space circular ?

Distinguish between 3He and *He on the
basis of statistics they obey.

With the help of a diagram, explain the
construction and working of radiation
pyrometer. What are its advantages over
other types of thermometers ?

Calculate Fermi energy €p for copper
[Given : Density of copper =9 gem ™3, Atomic
weight of copper =63.5, valency =1] and
Avogadro’s no. 6.02x10% mol~1.

Mention the four reversible processes in a
carnot cycle. A geothermal source has a

temperature of 1000°C. The surface.

temperature on the earth is 27°C. Calculate
the efficiency of a heat engine operating
between these temperatures.

Dust particles suspended in a monatomic
gas are in equilibrium with the gas. If the
gasis at 300K, calculate mean kinetic energy
of dust particle. If the mass of a dust particle
is 107% kg calculate Vsns

(Given : ky=1.38x10-23 JK-1, R=8314
KJk~1 mol~1, N A =6.02x10% k mol~1)
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4. (a) 5 moles of an ideal gas at 27°C is expanded 5 -
isothermally to double its original volume.
Then it undergoes an isochoric process till
it attains original pressure. Calculate the
total work done.

[Given:R = 83JK 1mol-1]

(b) Heat conductivity of helium is 8.7 times that 5
of argon under STP. Calculate the ratio of
effective diameter of Ar and He atoms.
Atomic weights of He and Ar are 4 and

- 39.95 u respectively.

5. (a) Starting with the expression for availability 1+4
of a system, obtain the equilibrium
conditions for :

(i)  thermally isolated - isochoric system
(ii)  thermally isolated - isobaric system

(i) thermally conducting - isochoric
system

(iv) thermally conducting - isobaric
system

(b) Considera system of N particles and a phase 2+3
space consisting of three cells of energies O,
€, and 2 €. Calculate the partition function
and internal energy.
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6. (a) Derive an expression for the average 3+2
pressure exerted by an ideal comprising or
particles enclosed in a box. Give kinetic
interpretation of temperature.

(b) What is Gibb’s paradox ? How was it
resolved ? Derive relevant expressions.
some physical constants : 1+1+3

h=66%X10"34Js
me=9.1x10-31 kg
kg=1.38x10"2 J K~}
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1. frdaresmisswe: 2x5=10
(@) (i) wHeTEar, ofR
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T @ Aad S i Jaeel gafs @i |
e sraear # 9% yrereen WAfY JawR g 2
3He 3R 4He # 7% gW Yiquifera wiferant &
YR W fadeT wifs)

o=t =1 weEa ¥, fafeor a5t @
(Construction) 3R y=eE ® AT FE |
3T qIa it ger o g8 e ¥ 2
e % forg wHi-Setl e, TRafoa it (fean
? : T HTIAE =9 gom ™3, TRAIY] YR =63.5,
gANHAT=1, T ATFMET  ®T
HE&A1=6.02 X 102 mol~1)

FE FF F IR IHUVIA THA fad |
STt T T ATOHE 1000°C 1 U e
T AOHE 27°C §1 39 AMIHE % 19 wrRd
TS T ST TR

- TS 16§ Fafed 4a & o1 armaee
H 1 3 9 &1 arqwr 300 K € et Hoil &
TR TS ol JRATAd HIC | ¢ FUN I
g 1077 kg @ v, IR H |

feam 2 ¢ kg=1.38%10"2 Jk~1, R=8314
KJk~1 mol~1, N A=6.02X10% k mol !
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27°C AT99H W 5 Hid S 9 H1 qSA A
¥ @ T e | wHaTd ®9 ¥ ywiid fwa
ST 81 R 38 9HeTgatte 9 W a9 9%
Tifea foran e R <7 O SWe! He <1 W el
AT T WA B R T Fe s ufiewferd
ST |

e :R =83Jk Tmol!.

A AHM 3R 39 T e i Ss-=rershdr
AT (Ar) T ST Terwal 9 8.7 O &1 377
3R Eifeem srupstli & gwiel =@ #1 STu
TRenfera 1 Efdem 3R e & 9] 9R
FHUE: 4 3 39.95 u ¥

T3 1 YTl o stk | Y R, 1 & ferg
= gfaey 9 &

(i) d9-fage®, wH-EEiE 9

(i) a9-fag, TR 9

(it) SCHT-WTeTh FHAFAEH T

(iv) 9 =TT WA 9

N-%vll & T o a1 woeen gufy ¥ O, e gen
2 St & WA el bl FHodl HIHTY) 90
ST
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6. (a) UF I H oney N9 F N 0 g S T 342
3T I FT =AF eI FHIC | YA F
sropfa fefem <€)

(b) it fadararg =0 ¥ 2 3@ IR Tt e
_ 1+1+3
17 39YH AF oA HIT |
%o vilfaw feerda
h=6.6X10"3 Js

me=9.1x10"31 kg
kg=1.38x10"2 J K1
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